Hypoxia signaling regulates macrophage migration inhibitory factor (MIF) expression in stroke.
The macrophage migration inhibitory factor (MIF) is a multifaceted cytokine involved in many processes, including cellular responses to ischemia/reperfusion injury in the heart and brain. This study was undertaken to determine whether human MIF expression is induced following cerebral ischemia and its role therein. To examine whether the induction of MIF gene expression was mediated by its transcriptional upregulation, the human MIF gene promoter was cloned and a luciferase assay was used to determine the presence of a hypoxia-responsive region in the human MIF promoter. We found that human MIF promoter activity was significantly upregulated by hypoxia. A functional hypoxia-inducible factor 1α-binding site was identified using an electrophoretic mobility shift assay (EMSA). MIF has a protective effect on cortical neurons under oxygen-glucose deprivation (OGD) treatment. MIF significantly reduced OGD-induced cell death. To determine whether the expression of MIF in the human brain is altered following ischemia, brain sections from 10 stroke patients were examined with an antibody against MIF. Blood vessel endothelial cells in the peri-infarct region of ischemic brain displayed strong MIF immunoreactivity with no MIF immunoreactivity in control brains. Furthermore, we found that treatment of human brain endothelial cells with MIF had no effect on human monocyte adhesion to endothelium. Our study demonstrates that MIF gene expression is altered during stroke and dysregulation of the hypoxia signaling-induced MIF expression plays an important role in neuronal death in stroke.